Liberation of cyclic AMP and catecholamine from the heart during left stellate stimulation in the anesthetized dog.
In open-chest pentothal-chloralose anesthetized dogs, plasma catecholamine and cyclic AMP levels were evaluated in the aortic and coronary sinus blood, during stimulations of the left ansa subclavia (1, 2, and 4 Hz). Basal aortic and coronary sinus catecholamine levels were respectively 0.373 +/- 0.090 and 0.259 +/- 0.048 ng/mL and cyclic AMP levels averaged 21.4 +/- 1.4 and 20.9 +/- 1.6 pmol/mL. Statistically significant increases in cyclic AMP levels were induced by sympathetic stimulations at 1 Hz (2.0 +/- 0.6 pmol/mL, 2 Hz (2.5 +/- 1.2 pmol/mL) and 4 Hz (6.5 +/- 1.5 pmol/mL), concomitantly with elevations of coronary sinus catecholamine levels. Sotalol (5 mg/kg) abolished the increases in coronary sinus cyclic AMP levels induced in coronary sinus cyclic AMP output averaged 282 +/- 30 pmol/min (1 Hz), 662 +/- 160 pmol/min (2 Hz), and 1679 +/- 242 pmol/min (4 Hz). Sympathetically induced cyclic AMP output (4Hz) was blunted by sotalol (-81 +/- 14 pmol/min). Aortic cyclic AMP levels were not significantly influenced by stellate stimulation. Intense correlations were found between increased in coronary sinus plasma catecholamines and cyclic AMP concentration levels (r = 0.81, slope - 1.45, ordinate = -1.42, n = 15) as well as between delta cyclic AMP output versus delta catecholamine output values in the coronary sinus (r = 0.93. slope output levels. Intracoronary infusion of phenylephrine (10 micrograms/min) or nitroprusside (200 micrograms/min) had no influence on cyclic AMP plasma levels whereas aortic and coronary sinus levels were respectively increased 5.5 +/- 1.9 and 7.3 +/- 1.4 pmol/mL during the administration of isoproterenol (5 micrograms/min). These data suggested that plasma cyclic AMP constitutes a sensitive index of cardiac beta-adrenergic activity elicited by the release of endogenous catecholamine during stellate stimulations.